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1730 MINI-MODULE DRIVES 
l.Q SCOPE 

This document describes the MAGNETIC PERIPHERALS-, INC. 1730 
Mini-Module Drive -CMMD} and its available configurations. 

a.Q APPLICABLE DOCUMENTS 

DUG 73030700" - HUD Mechanical Interface 
PUBL 53322730 - Maintenance Manual 
PUBL 53322730 - Reference Manual 

UL 478 - Electronic Data-Processing Units and System 

■CbO Hz Units} 

3.0 GENERAL DESCRIPTION 

3-1 Equipment Definition 

The MMD is a 3b00 rpm-t 1.b?7 MHz data rate-, random-access-, 
fixed-media device consisting of a drive motor and brake-, 
power supply} electronic printed circuit boards with read/ 
write-, fault-, transmitter/receiver electronics* a disk module 
containing disk-, heads-, actuator-, and air filters-, sealed to 
minimize the effects of environmental contamination-, contained 
within a metal enclosure -Csee Figures 1-. 2 and 32}. Several 
features to enhance system integrity are included. They are 
phase-locked data separations NRZ-to-MFM data conversion-, vari- 
able sector {address mark}-, and daisy-chain interface capa- 
bility. Various electrical and mechanical options are available 
to the user to select the optimum configuration. The MMD is 
designed to be rack mounted in either domestic or European 
enclosures -Csee Figure 3}. There are three basic models: 

a. =1730-12 

A one disk model containing two data heads and one servo 
head. . This model has 320 cylinders with an unsactored 
capacity of 12.1 megabytes. 

b. 1730-2 H 

A two disk model containing four data heads -Con two sur- 
faces} and one servo head. This model has 320 cylinders 
with an unsectored capacity of 2S.6 megabytes. 

c 1730-50 

A four disk model containing ten data heads -Con five sur- 
faces} and one servo head. This model has 523. cylinders 
with an unsectored capacity af_52.1 megabytes. This 
model addresses heads and cylinders the same as the 50 
megabyte SMD. 
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FIGURE 1. MAJOR COMPONENT PLACEMENT AND AIR FLOW 
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DISKS /\ 



POSITIONER 




INLET MAKEUP 
AIR FLOW 



BREATHER 

FILTER 
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DECK PLATE 
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FULL FLOW 

FILTER 

(ABSOLUTE) 



SPINDLE 



A 12 MB DRIVE MODULE CONTAINS ONLY ONE DISK. 
^* 24 MB DRIVE MODULE SHOWN. 

80 MB MODULE CONTAINS FOUR DISKS. . 



^"FIXEtt HEAO OPTION ONLY 



FIGURE 2. I10DULE COflPONENT PLACEHENT AND AIR FLOW 
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l^SEE FIGURE * FOR 
DRIVE DIMENSIONS 

2 SEE MECHANICJM. 
INTERFACE OWG. 
73020700 FOR 
MOUNTING OETAILS, 



DIN. A STANOARD RACX: X9 IN. 
DIN. 8 USA STANDARD- 30 IN. 

EUROPEAN STANOAROi 751 Rtf 



* Figure 32 



( 



FIGURE 3- SLIDE MOUNT OPTIONS FOR RACK OR CABINET 
INSTALLATION 
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FIGURE H. PAINT CONFIGURATION 
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1 NORMANDALH OPERATIONS 

3.2 Options and Variations 

3.8.1 mwap, i7 3 a-a4F, , 73 o- SOF Fij<8d „ ead „ odals 

All models have the caoahim-u n * i*~t 

fixed head assembly which cont JL ui"H ? figured with a 
bytes of unsectored capacitSto tL heads and adds %7 baa 
As an alternate, the"?30-ao mVht r°Sl" g h<3ad ""figuration, 
head assembly which contains ^t V ^L C ° nf l 9ur9d uith a fixed 
of unsectored capacitv to 2. S« heads and a ^ds 1 135 3b0 bytes 
feature permit"^ %eed Ztad-^S**? C ° nf 'juration. This 
age latency. The option is incorn^^^- 3CCesSl & ' 3 ms ave ^ 
• Placing the module assem^y an"is avai?ab?!° J" 8 -!!^ by re " 
tory or field installed option ?*!« I t I* a ? exther * a fac- 
tails, and Figure 7 for hSS°2wf iguratioVr lnterfaca da ~ 

3-2-2 Dual Channel 

This feature permits two controllers to have access to the 
same device- The device is shared in the »n» tSt eiSeV con- 
troller can select and reserve the rmi> for that controller 
The device then becomes busy to the other contro kr ?f t 

( ^?? PtS - t0 ga1 " aCCess * Release ° f ^e device by the con- 

S rlTJ" a f? 3mpl1sh ««? by issuing a release command, a Swing 
the release timer to time out or the opposite controller can 
.ssue a priority select- CSee t . a for'inteSace S?l]ls.f 

All models are factory prewired for dual channel so that this 

SETL3S Sijr^* f1a,d 1nsta,,ed b * ™* 3^« rf 

3-2.3 Power -CSee- lQ.i.i> 

frequencies^ aCCOramodate the f°Uo«ing line voltages and 

iSJi 50 HZ 

120 Vac 220 Vac 

240 Vac 

figira^io'ns" 5 ?he lo^ 3 "- /° r con ^ rtin9 between P° we ' «»"- 
I«w £«! u The SO Hz units are shipped wired for 220 Vac 

trinl^r"™ *° 3 "° VaC o^" 1 "" * hanging tap'on 
3-2- 1» Rack llount Slides 

Rack mount slides are available as shown in Figure 1. 
( 3-2.5 Index and Sector in "B" Cable Option 
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3.3 Accessories 

Accessory items that are required but not furnished with the 
units ara shown in Table S. Various cable lengths are shown 
in Table 3. These items must be purchased separately. 



Description 


Quantity Required 


Note 


Part No. 


"A" Cable {Controller to nt1D> 


One per HMD in start 
one per multi-spindla 
installation in Daisy 
Chain 


2-,4 


?75b42XX 


"A" Cable -OWD to nnD>" 


One less than total 
11 I1D in the system 


l-,2i4 


?7Sb42XX 


"B" Cable {Controller to IWDJ 


One per IWD 


4 


77Sb43XX 


Terminator 


One per HUD in start 
one per multi-spindle 
installation in Daisy 
Chain 


4 


75641300 


T8304B Field Exerciser 




3iS 


77441301 


TB304C Field Exerciser 




3 


77441302 - - r 




_l«o _-.*.. .4 _-.*4 .-1 ,-.-.« — .4 .- n» 







units in daisy chain. 

2. Last two digits denote length. -CFor cable length sea 
Table 3-> 

3. fluantity as required for regional maintenence. 

4. In syste-nrsrusing the dual channel operation-i twice the number 
of cables and terminators are required. 

5. With head alignment features. 

The above accessories are required but not included with the unitsi 
they must be purchased separately. 

TABLE 2. ACCESSORIES LIST 



PART NO. 

TAB 



*A' Cable 
77Sb42XX 



"B* Cable 
77SL43XX 



Cable Length In Feet 
S b fl 10 IS 20 • 25 3D 40 SO 



00 01 02 03 '04 OS 0b 07 0B OT 



00 01 02 03 04 OS 0b 07 03 0T 



TABLE 3. 1/0 CABLE LENGTH AND TABS 
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3- 4 Major Components 
3.1.1 Logic Assembly 



Irhn?ir d - r ? l0 9i c ^"i^ing blocks are dual-in-line, low power 
Schottky integrated circuits. The logic is oackaaed „ M H,,br 
removable printed circuit boards „hiS a£ housed in a ?og?c 
chassis and mounted on the top of the fltlD module? The cards 

c2llT ll?"?? 8d u by 3 Wire Wra PP Qd ba <* Pl«n« and at 
cables attach to the out board edge of the I/O cards- " 

3. 4-2 nodule 

The HMD module is a sealed assembly that consists of a deck 

5i!2: Sp i ndlei disksi - heads ' Positioner and cfosed loon air 
system- For component placement and air flour see Figure 2. 

3-4.2.1 Positioner 

T^hE^i!" 1 !! 9 -" P? rforraed °y * dosed loop servo system. 
The heads are driven by a voice coil rotary actuator with 
position feedback provided from the disk servo surface. 

* 3.4.2.2 Disks 

The HMD utilizes a coated-, oriented magnetic oxide disk for 
the recording media. The surface is lubricated to allow the 
heads to start and stop in contact with the disk. 

3.4.2-3 Heads 

Low mass* lightly loaded heads are utilized to allow start/ 
stop contact operation and low flying heights. 

3.4-2.4 Closed Loop Air System 

A closed-loop system ensures continuous circulation of filtered 
air through the head and disk area. The air within the sealed 
module is isolated from the external environment with the excep- 
tion of a small amount of filtered make-up air to allow for 
pressure differential -Csee Figure 2J. 

3.4.3 Drive Frame and Spindle Motor 

A rigid cast aluminum deck, 1/b hp -Cl/2 hp for fiO MB} spindle 
motor and spindle preserve the dimensional and speed integrity 
necessary to the recording system. The module spindle is belt 
driven by the spindle mctar. 

3-4-4 Open Cooling Air System 

Fans located in the front of the unit provide coarse filtered 
air tothe device for cooling of the logic chassis-, power supply 
and spindle motor -Csee Figure 1>. 



( 
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PIVOT 



MAGNET 




ACTUATOR ARM 



M113A 



VOICE COIL 



NOTE : 12 MB MODEL SHOWN 



FIGURE S- ACTUATOR ASSEMBLY {POSITIONER* 
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4.Q PERFORMANCE 

4.1 Access-To-Data Characteristics 

4.1.1 Positioning Times 

All positioning times are measured from initiating a seek to 
the On Cylinder condition. 

— trac1-1^^ a iH???3 d ^r^^° «v. the_heads:fro L 



( 



track to track 3M -CD to 322 for SO H8>. 

Sv-? a mi m fL S A!! 9 io tr -«*. Positioning time is 10 ms for 12/24 

u 2---- — - for - fi ? " 5 -' —This is defined _as the time to move^ 

between any pair of adjacent tracks. " " " 

IS e M^ era S?. po ? itioning time is 4Q ms maximum -C30 ms for 
SO MB*. This is defined as the time taken to make all pos- 
sible moves divided by the number of all possible moves. 
-CSee Figure b for maximum seek time profile.} 

4-1-2 Latency Time 

The average latency time is 3-33 ms-r based on a nominal disk 
speed of 3b00 rpm. 

The maximum latency time is 17.3'ms-, based on a minimum disk 
speed of 3474 rpm ilhQQ -3.5%}. 

Latency time is defined as the time required to reach a parti- 
cular location on a track after positioning is complete. 

4.1-3 Read Initialization Time 

Between the deselection of one head and the selection of another 
headt there is a 5.0 u,s delay within the HftD due to circuit 
characteristics- The time from the initiation of a head change 
until data can be read with a selected head without error-, shall 
be 24-0 us-, maximum -C5.0 (is for head selection-* 10 u-s for read 
amplifier stabilization-, and an additional «! (is to complete 
phase lock synchronization}. 

4.1.4 Hrite-to-Read Recovery Time 

Assuming head selection is stabilized-, the time lapse before rsad 
gate can be enabled after switching the write gate off is 10 lis-, 
minimum {Figure 2k}.. 

4-1-5 Read-To-felrite Recovery Time 

Assuming head selection is stabilizedi the time lapse from drop- 
ping read gate to enabling write gate shall be 0-3 jis-, minimum 
-CFigure 2b}. 
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( 



NOTE: SEEK PROFILE FOR THE SO 118 UNIT WILL BE 
SUPPLIED • 



figure b. nm> tiAxmun seek profile 



AA1836 1/77 



( 



MAGNETIC PERIPHERALS INC. ErvJGIJNIEEEERJPsJG 

speci f=n o/vn o rsi 



<&C/ CONTHptCKMACOHfOVTKJN 



( 



14.2 ]>ata Capacity 



MEMORY PRODUCTS ENGINEERING OIVISION 



SPEC bM7QT7DD 

CO S 

REV 

DATE 

PAGE IS 



The data capacity specified is based on the number of bits that 
are recorded an a track. The unsectored capacity below does 
not include an allowance for tolerance gaps. 



Hovabla Haads Fixad Haads 

Sata Capacity - Unsactorad 13 fl9 T^W 80 flH Motlonali 

"■ads 2 i» S Hi % A 

Bytas/Track SO 1UI 20 IbU SO 11.0 Eff XW3 SO 11,0 ^ 

Bytas/Cylindar HO 320 30 MO iGD 300 * * 

Cylindars/Spindla 320 320 323 * * 

Bytas/Spindla 12 102 400 25 804 S00 32 ISA 400 W W0 1 135 3h0 

Sac fe.4 fop haad/cylindar addressing charactarics. 
/$V APPLIES TO 30 TO ONLY. 

4-3 Data Transfer Rate 

Nominal bit rate: T-b77 HHz. 
4. 4 Error Rate 

{ The following error rates assume that the HMD is being operated 

within this specification. Errors caused by media defects or 
equipment failures are excluded- 

H.M.I Read Errors 

Prior to determination of a read error rate-t the data shall 
have been verified as written correctly and all media defects 
flagged. 

a- Recoverable Error Rata - 1 in 1Q 1Q 

The recoverable error rate is the number of errors 
encountered which are recoverable within three retries 
as a function of the number of bits transferred. 

b- Unrecoverable Error Rata 

An unrecoverable read error is one which cannot be read 
correctly within 1 retries {three retries at each data 
strobe setting}. 

Unrecoverable read errors shall be considered as 
failures affecting nTBF- 
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4- 4-2 tdrite Errors 

Write errors can occur as a result of the following: - write 
data not being presented correctly-i media defects-! or equip- 
ment malfunction- As suchi write errors are not predictable 
as a function of the number of bits passed* 

For the case of an unrecoverable write error occurring because 
of a HnT) equipment malfunction-! the error is classified as a 
failure affecting flTBP. 

Unrecoverable write errors are those which cannot be corrected 
within three attempts at writing the record with a read verify 
after each attempt* 

4- 4- 3 Environmental Errors 

Uhen operating at low effective data transfer- ratei e-g-i random 
access of single short recordsi the effective error rate may 
be expected to exceed the above limits due to external environ- 
mental interference. The resulting recoverable read error rate 
shall be less than one error in eight hours of operation- 

4. 4. 4 fledia Errors 

The media utilized in the 11111) has been certified under the 
assumption that the user has implemented error correction code 
■CECC3- techniques and/or bad spat mapping methods for proper 
handling of media flaws* 

fledia flaws are characterized as correctable and uncorrectable 
errors- A correctable error is one being equal to or less than 
11 bits in length and not exceeding one error of this type per 
track. An uncorrectable error is one greater than 11 bits in 
length or two or more correctable errors per track. 

The allowable media error criteria for the HUD is- 

a. 



( 



b. 

c 
d- 



No- errors of either type at cylinder ODDt head QQ and 01- 
•CAlso heads 02 and D3 on T730-24*.. 

No errors of either type for 2D0 bytes following index on 
all tracks- 

No errors of either type for all fixed head tracks- 



Maximum correctable errors per drive will not exceed: 



•5730-12 
^730-2 4 
1730-fiQ 



h 
12 

30 



There are no uncorrectable errors. 
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4-S Data Security 

Under no circumstance of normal Controller I/O operation is it 
££ X lE. t0 "£*• a Pat ^7 n n0t "responding to P ?hat on th. write 
m£ .-i ■;= X f Possible to alter the bit pattern only when Ihl 

nnj signifies an On-Cylinder Status, and then only upon Lecific 
faulfir^"- »fta is protected by inhibiting Write SaX in all 

Under fn^ffThe following conditions " ■J*""*"' *' l0W V ° lta ^~ 
_ the head£ is p«."f6?li| !t S a ^iJg r, f; trattcZT ffl*ZHr?U° f ~" 

_ above mentioned fault condition, or by s^itcMna off tL L^ 

required to write. These .conditions arf : 9 * volta 9 e 



( 



S.Q 
5.1 



s.a 



S.3 



( 



a- 

b. 
o 



Loss of ac line power. 

Loss of speed* 

Loss of a jaowe r "supply "vo l tapes. 



4-b Start Time 

Il'i" 8 f 2 r th ? ""J t0 be in the Readv state after power has 
been turned on is 30 seconds. 



4.7 Access Errors 



There shall be no more than one positioning error in 10 l 

RECORDING CHARACTERISTICS 

Recording 

Hode: MFn 

Nominal BPI Density -Cinner 

track, moving heads} 
Nominal BPI Density -Cinner 

track, fixed heads} 

Disks {Figure 7} 



seeks. 



12 f18 



U31 



54 H8 



bl31 



Total number: 

Servo surface: 

Total recording surfaces: 

Active Tracks per surface: 

Nominal disk diameter: 

Nominal track spacing: ( 

Tracks per inch: 

Heads -CFigure 7} 

Servo head: 
Recording heads: 
Read/Write width: 




54 MB 



5 
1 
5 

mo 

14 in. 
D.D0337 in. 
' 51b 



1 
5 
0.QD23 in. 



1 

4 

0-0D23 



in. 



&a m 



b417 

£.4CH 
50 PTB 
4 

1 

5 
£25 
14 in. 
0.005^4 in. 
34Q 



1 
ID 
0-0050 in. 



S.4 



AA183 



Spindle 

The spindle speed is 3bOD rpm {+2.S* -3.SXJ. The speed tolarancp 

and ^! S " ,0t0r P e r fo r manc ^ Pulley tolerances and the main power 
and frequency variations specified in 10.1-1. 
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BEHIND HOW 
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nucmj 



n 



DATA HEAD 



DATA HEAD 1 



8H U OAT* T*ACM 



BM 



«■ let u 



t_0OTW 

GUAM BAND 



GUAM BAND 1 
GUAM BANS) 2 



01 



DATA T»*CX3 



/*" 



u 



LZ 



BH jDATA TRACKS 



C8 GB SEBVO THACXSlOGt 



FIXED HEAD OPTION DATA TUCKS Sttv0 H **° 



LWOINS ZONE 




12 US DISK FOIHAT ANO HCAO CONFIRMATION 



FIXED HEADS OPTION {** HEADS) 





















4 — 


OATA TtACXSJ BM 


luloATA TRACKS 


3h|lZ 


t 


LZ 8H 


data tracks |u 


BM 


OATA TRACCJ 






HUB 


* 


1 '• ' 











8EHXNOHOM 




24 HB DISK FORMAT ANO HEAD C0NFIGUUTXOM 



FIXED HEADS OPTION (« HEADS) 



FIGURE ?A. 12/S4 HEAD CONFIGURATION 
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OATA TRACKS 



DATA TRACKS 
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DATA TRACKS 



OATATRACKS 



DATA TRACKS 
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DATA TRACKS 



IF 
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OB SERVO TRACK 



OATA TRACKS 



CUARO 9AM) 2 
OUARO RAND 1 
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-CUARO SAND 3 



OATA TRACKS 



LI 



BATA TRACKS 



HUB 



100ICAL 

HEADS 0-* 

EVEN OTUMOEXS 



DATA TRACKS 



DATA HEAD 9 
OATA HEAD i 



OATA TRACKS 



OATA TRACKS 



DATA HEAD 4 
DATA HEAD 2 



OATA TRACKS 



DATA HEAD 



LOOICM. 

HEADS 0-* 

ODD CTUHDERS 



U 



OATA TRACKS 



OATA HEAD 9 



OATA HEAD 7 



IZ OATA TRACKS 



L: OATA TRACXS 



OATA HEAD S 
OATA HEAD 3 
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«B SERVO TRACKS 



1 A _ 

I SERVO HEAD 



OATA TRACKS | m 
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DATA HEAD t 



OATA TRACXS 



9H 
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FRED HEADS OPTION (U HEADS) 
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b.Q INTERFACE 

b-1 Interface Definition 

The Standard "A" cable I/O is bQ pin configuration- The 
Standard "B w cable is 2b pin configuration. -CSee Table 2 
and 3 for I/O cables. J 

All input and output signals are digital! utilizing industry 
standard transmitters and receivers to provide a terminated-! 
balanced! transmission system for long distances and/or noisy 
electrical environment. Figure & is a block diagram of the 

nm>. 

The W A" cable is a twisted-pair flat cable. The "B" cable is a 
ribbon flat-cable with ground plane and drain wire. Twisted- 
pair and/or ground plane shielding is utilized to minimize 
cross-talk and reduce inductive coupling due to static dis- 
charges! as well as control impedance variations regardless of 
cable lay- 

b-l-l Terminated! Balanced Transmission System 

Transmitters and receivers of the industry standard type 
7S11QA and 75105 or equivalent are used to provide a ter- 
minated! balanced transmission system -Csee Figure *!>. 

b.1-2 Line Transmitter Characteristics 

The HMD Controller line transmitter {Figure 1D> are compati- 
ble with the IIP! line receiver described in b.1-3- 

1. Output Signal Levels 

Control Signals - See Figure 1Q. 
Data Signals - See Figure T. 
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INHIBIT 



A 3 



iMtisrr 




TXAHlHtnt* 

IMOUSTOT STO */H 75HO* 
CDC ?/M 13139440 



iNOWTar jto r/H rsici 

CSC C/H 1711S00O 



ATUMIIITTn 
losic wnst 



♦i V 



nominal z ourwf o v 



A 



nominal » output —.715 v 
♦a v 



/c\ secavf*. 



u«ic output 



V 



_J loJt.iM 




«, to* u »o» uvo. 



1.21V (n»«) 

0.423V (HIM) 



( 



Iswtl 



A t»3L£ SHALL 3£ fLAT CA31X WITH OuaACTBIISTIC UWEDAHCE 130 *13 <i»ns, 
^^ CSC f/» 7734*300 0« EOUlVALiHT. 

A, ro» look lotos **o T*un» table, ion to mawim* anb «ectivn tot. 

Atididutoi sesistow auk locatjo oh oatve look cmd ok :h coktxolu*. 
TKUI imni MIST it >TM CHUt. 



FIGURE *.- TYPICAL READ/WRITE DATA AND CLOCK TRANSMITTER 
AND RECEIVER 
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j 0,21 HIN A' 

0.41 MAX *=* 



10=s:Tr-S35 NS 
-10* to 90* LEVEL 



TRUTH" TABLED 



( 



NOTES* 
1. 

2. ' 

A 
A' 

A 



OUTPUT LEVELS - L . HOST NECATXVK LEVEL 
H • LEAST NEGATIVE LEVEL 

INPUT LEVELS . H . MOST POSITTVr LEVEL 

L a LEAST POSITIVE LEVEL ' 

^ ra?gBSSI , JSiSE B * «« 5E » 3a > •.: 

LoVst!^*,?^ 65 "AN^rTTER OUTPUT SWINc" IN 
of« ±5* ShHs! "V *"" TEBHIfUTI? « RESISTS RANK 

TERMINATOK RESISTORS ARE REQUIRED ON ALL -X" Cam e 
TRANSHITTERS. TRANSMITTERS IN THE DRIVE ARE TERMIVATFD 
MIl T K^5 "f^- R <*« TOHNGLE IKaL 
SIaVh!! TWFACS IU - US "*TI0N, AN0 THE TERMINATOR 

SS5SV221 k&^f""*™ TO ~«™ 
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FIGURE 10. CONTROL LINE TRANSMITTER 
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2- Output Line Polarity 

Control Signals - The MPI transmitter -CFigure 10> shall be 
connected to the I/O line such that the output-, labeled Z-. 
shall correspond with the law order pin number of the pin 
assignments and in turn connect to receiver pin labeled B-i 
except for the unit selected line which is connected in 
the opposite manner- 

When transmitter and receiver are connected in this manner -. 
a logical 1 into the transmitter produces a logical 1 out 
of the receiven except for the unit selected line where 
a logical 1 into the transmitter produces a logical Q out 
of the receiver- 

b.]»-3 Input Amplifier {Receiver! Characteristics 

The fill]) Controller input amplifier {Figure 2JJ- is compatible 
with the P!PI transmitter described in is. I.E. 

1. Receiver Propagation Delay 

The receiver propagation delay shall typically be 17 ns in the g 
direction of the logical It and 17 ns in the direction of the \ 
logical Q. 

5. Receiver Input Polarity 

Control Signals - The input {labeled n B"> of the receiver 
{Figure ££} "Is": connected, to the- lowest -numbered" pin of the pair 
in the cable and in turn connected to the transmitter pin 
labeled Z* 

Data Signals - See Figure T- 
tr . 1 . 4 Terminator 

1. ^A 17 Cable 

A terminator resistance as shown in Figures 10 and 11 is 
required at the transmitter and receiver end of each trans- 
mission line of the "A 57 cable. This resistance is provided 
on the unit by the terminator assembly {see Table 2>-> which 
must be ordered separately {P/N 75841 3Q0> • 

A termination resistance is required. at the controller end 
of each line of the *A» cable except far the Open Cable Detect 
line* See Paragraph fe>.2.2-7. No termination resistance is 
used on the Power Sequence lines '.r\ the *A V cable. 

2. *B* Cable { 

A termination resistance as shown in Figure °i is required at 
the receiver end of each transmission line of the 'B^ 7 cable- 
This resistance is provided at the unites receiver logic 
card- 
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b-l.S I/O Cables {See Figure 13} 
b. 1.5.1 "A" Cable 



ITER 



DESCRIPTION 



"PI P/N BERG P/N p/N SPECTRA-STRTP 



1 Connector -CbQ Pos} 
La Contacti Insert 
5 Flat Cable {twisted- 

pair}-! 30 pain 25 AUG Wt3TOS 



"l43blllS bS043-a07 
e 542HSbQ3 42045 



b. 1.5.2 "A" Cable Hating Receptacle on Unit or 

ITEM DESCRIPTION HPT p/N 
l.a bO pin-i right angle 

header c 143b e !aQ4 

l«b bQ pin-i vertical 

header 143aS12 e f 



b.1.5.3 "B" Cable 



ITEH 

l.a 
• b. 
2. 



DESCRIPTION 

Connector -C2b pos.} 
Connector Pull Tab 
Flat Cable -C2b pos.} 
with ground plane and 
drain wire* 



hpi p/n 

bSSS3402 
^2004501 
^502550=1 



3CT-ba2a-7B-as-iao 

Controller 
AHP P/N 

3-Sb4?1-4 
3-57227-0 



3f1 P/N 

3311-3000 

3410-2 

347b-2b 



b.1,5.4 " 



B" Cable Hating Receptacle an Unit or 

ITE11 DESCRIPTION MPT. P/N 

l.a 2b pin-i right angle 

header 143b1502 
l.b 2b pin-i vertical 

header 1433510^ 



Controller 
AftP P/N 

l-5b471-0 
1-57227-3 



( 
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SHIELDED FLAT CABLE 
26 CONDUCTOR 



TWISTED PAIR FLAT CABLE 
30 PAIR OF CONDUCTORS 



SOCKET CONNECTOR 
60 PIN 



HEADER 
26 PIN 
.100 CENTERS 



PC CARDS 



SEE DETAIL A 
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b.l.fc I/O Cable Characteristics 

"A" Cable 

Type: 3D twisted pair-i flat-cable 
Twists per inch: 2 
Impedance : 100 iiO ohms 
Wire size: 2fl AUG-i 7 strands 
Propagation time: Lb to l.fl ns/ft 
ttaximum cable length i 100 ft cumulative 
Voltage Rating: 3D0 V rms 

• n B w Cable -Cwith ground plane> 

Type: 2b conductor, flat cable with ground plane and drain w-Ve 
Impedance: 130 ±1S ohms -C3« P/N 3H7b-2b} 
Uire size: No- 23 AUG - 7 strands 
Propagation velocity: LbS ns/ft -Cnominal> 
.rtaxxmum cab la lengch: SO ft 
._ . ..Voltage Rating: 300 V rms 



( 



[=•2 Signal Lines 

t-a.l Address and Control Tag Functions {received by the unit} 

riSSficSf/S*^ 1 f u ; cti0 "? are transferred on ID lines. The 
SI ll 2! 2 *!? information on these lines is indicated by 

one of three tag lines {see Figures 1H, IS and lb}. . 

b.2.1.1 Cylinder Address {Tag 1} 

A. PiriD rfoving Head 

the nm li Sfncf?L 1 i„n r ? USa l t0 "^ the ^^nder address to 
we mro. Since the nnD is a direct addressina device, tha r™ 
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B. nm> Fixed Head Tag and Bus 

Transfer of cylinder and head address information is con- 
trolled by the same timing requirements as the moving head 
sequence which is defined in Figure 17- Because no posi- 
tioner move is involved and it would be expected that a 
head select would immediately follow a cylinder selecti 
the minimum Tag/Bus timing is as shown in Figure 2fl. 

•The fixed heads may be used to either read or write data 
while the moveable head positioner is in motion. The 
normal sequence of events would occur in the following 
order: 

1. The controller issues a cylinder select with the 
desired moveable head cylinder location on the bus* 
"On Cylinder" and "Seek End" will drop. 

2- The controller accesses the desired fixed head loca- 
. tion with the appropriate cylinder select and head 
select signals* 

3. Conforming to the specified times for head select to 
r^ad or write-t the controller can read or write on the 
fixed head memory. The absence of "On Cylinder" and 
"Seek End" will not cause a "Fault" in the unit when 
reading or writing on the fixed head shoe- 

H- At the completion of the seek by the moveable head 
positioner-! "On Cylinder" and "Seek End" will become 
true. 

5. fclhen the read or write operation is complete on the 
fixed headi the controller may readdress the moveable 
heads by sending the appropriate cylinder select -Czero 
track seek} and head select signals- The cylinder 
select command is required in order to clear the fixed 
head mode. 
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t.2.1.2 Head Select {Tag 2} 

rSrSis'j iht^it. sis. *"•* uin ba ssia « a < ^ m* 

b-a.1.3 Control Select -CTag 3> 

I^f-- 9 "^ 1 3C ? S as an snabla a "d «ust be true for the entire 
coriurui operation* anuj.re 

1. Write Sate {Bit Q> 

The Write Gate line enables the write driver {Figure 15>. 
3. Read Gate -CBit 1> 

da?a l on 9 tSp J£Ll" d ? ata ,5Pigur« 151, enables digital read 
data on tha transmission lines. The leading edge of Read 

3. Servo Offset Plus -CBit a> 

When this signal is true-, no physical movement of the heads 

sr-srs iSiSTp-as: -v« sr^gSr 5 - 

«♦• Servo Offset flinus -CBit 3} 

is^Sn^H 9 " 31 ^ 5 5^ no Physical movement of the heads 
lltttlof SS SS4 thtt ir dr *Y«- used °"ly to meet timing require- 
ments of SHU Drive Family. {See Figure 17 for timing.? 

S. Fault Clear -CBit 1} 

A pulse-, 100 ns minimum-, sent to the mm will clear tha f*,.n- 
flip-flop if the fault condition no longer Bxitts. 
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NOTE: 60 P0STTT0N 

28 AWC, 30 PAIR, TWISTED-STRAIGHT FIAT CABLE 
MAXIMUM LENGTH - 100 FT 

A W*L CHANNEL UNITS ONLY. 

A CATS) BY UNIT SELECTED. 



FIGURE 14- "A- CABLE TAG/BUS I/O INTERFACE 
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NOTES: 1. 26 CONDUCTOR FLAT CABLE. MAXIMUM 
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FIGURE lb. "B". CABLE TAG/BUS I/O INTERFACE 
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b. AM Enable -CBit S> -CSee Note> 

The All -CAddress Mark} Enable line-i in conjunction with 
Write Sate or Read Sata-i allows the writing or recovering 

of Address {larks {Figure lfi>.._ Uhen Art Enable is . 

true while Urite Sate is true-i the writer stops toggling 

and erases the data •, creating an Address Mark. Urite Fault 
detection in the unit is inhibited by this signal. 

When All Enable- is true while Read Sate is true-i an analog 
voltage comparator detects the absence of read signal. If 
the duration of the erased ar&a is greater than lb bits-i 
an Address Hark Found signal will be issued. 

NOTEs If Address Mark is not used-, Bit S must be held 
inactive during Control Select functions. 

7. RTZ€Bit"b> """""' 

A pulse-i 25Q ns minimum-. l.Q.ms maximumi sent to the MMD 
will cause the actuator to seek track O-i reset the Head 
Register and clear the Seek Zrror flip flop. € 

This seek is significantly longer than a normal seek to 
track Q-» and should only be used for recalibrationt not Data 
acquisition - 

fl. Data Strobe Early {Bit 7} 

Uhen this line is true-i the MID PLO Data Separator will 
strobe the data at a time earlier than nominal. Normal 
strobe timing will be returned when the line is false. 

1. Data Strobe Late -CBit a> 

Uhen this line is true-i the MMD PLO Data Separator will 
strobe the data at a time later than nominal. Normal strobe 
timing will be returned when the line is false. 

NOTE i The Data Strobe signals ar& intended to be an aid 

in recovering marginal data. The data strobe posi- 
tion returns to nominal when the respective signals 
go false. A carriage offset will result in loss of 
On Cylinder and Seek End for a period of 2 ms 
maximum {see Figure 17>. The maximum time from 

forward to reverse offset_or vice versa will not 

"". __'_ exceed H ms- Data shall not be written while in 

the offset nicde. 
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10. Release {Bit 1} {Dual Channel Only} 

Enabling this line will release channel reserve and Channel 
Priority Select Reserve in the finD-* making alternate channel 
access possible after selection by the other channel ceases* 
If the unit is desired to function with "Reserve Timer" 
featurei release will occur SOD ms {nominal} following the 
deselection of the flttD. If a longer or shorter time is 
desired-i the timer may be customer altered by changing a 
resistor and capacitor to obtain delays from -500 ns to 
10 seconds* Enabling Release will always clear Reserve 
and allow alternate channel access independent of the 
Reserve Timer feature. The Reserve Timer is enabled by 
means of a switch in the logic chassis- Inhibiting the 
Reserve Timer causes the fltlD to stay Reserved until specif- 
ically released by the operating channel- A unit is Reserved 
immediately upon selection! but may be released any time 
after S00 ns following selection. By means of a switch in 
the logic chassis-- it is also possible to absolutely reserve 
an ttflD to one or the other channels- 

b-2-m Unit Select 

Priority Select -CBit =i} {Dual Channel Only} 

When this line is true-i the unit will be unconditionally 
selected and absolutely reserved by the respective channel 
providing both channels are enabled and a priority select 
condition does not exist on the opposite channel. Once the 
Priority Select function has been performed the respective 
channel has exclusive access to the drive. .The opposite 
channel can gain access only after a release function has 
been performed on' the selected channel {see fcr.2-I.3-10}- 
For timing see Figure IT. When a priority selection exist 
on one channel-* all interface, signals ar^ inhibited" on 'the 
opposite channel including UNIT SELECTED and BUSY. 
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L>.2-2 Individual Lines 
1- Sector Mark 



The Sector Harkis derived from the servo track. Timing inte- 
grity is maintained throughout seek operations {see Figure 2Q>. 
The number of sectors per revolution is switch selectable and 
is determined by counting sector clocks. The switches are 
located on a card within the logic chassis- Each switch rep- 
resents a fixed number of sector clocks when closed. 



Switch: 1 2 3 4 S . k 7 6 ° 10 11 

No. of sector clocks: 1 2 4 a If, 32 b4 123 SSb 512 1024 2QHS 



To calculate the proper switch positions for the number of 
sectors desired t use the following formula: 

Sec tor Clocks/Revolution _ , _ _ • _, - . _ ^ ._ __ 
— — No- Sectors Sector Clock Count/Sector 

Example for 6 sectors: 13 440 , _ ,, ?t , 

o 
close switch 10 = 1024 

1 « ■ sia 

7 = ■ 12fl 

3 = a 

2=4 

1 = 2 

0=1 

One sector clock for SM counter reset l 

lbflO sector clocks/sector 
Each sector clock .^fluV kHz~ clock J _is equivalent^ to 12 data bits. 
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FIGURE SO. INDEX AND SECTOR TIMING 
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2. Fault 

When this line is true, a fault condition exists in the riflD. 
The following types of faults may be detected by the nJIDi DC 
Voltage Faulti Head. Select Fault, Write Faulti Urite op Read 
while Off Cylinder-! and Urite Sate during a Read operation. 
A fault condition will immediately inhibit the writer to pre- 
vent data destruction. The DC Voltage Fault indicates a below 
normal voltage from the positive or negative power supplies. 
The Head Select Fault indicates that more than one head is 
selected. The Urite Fault indicates low -Cor the absence of} 
write current as well as the absence of write data. 

This line may be cleared by Control Select-, or Fault Clear on 
the Operator Panel n or n aster Fault Clear on the Fault card_ 
{providing the fault no longer exists}. Faults anz stored in 
individual flip flops as a maintenance aid-, and may be cleared 
only by powering down dc power or clearing the fault, by means 
of the switch on the fault card. 

3. Seek Error 

Uhen this line is true-, a Seek Error has occurred. _ The 

error may only be cleared by performing a RTZ. This 

signal indicates that the carriage has moved to a posi- g 

tion outside the recording field. \ 

NOTE: Because of the recording characteristics of the 
servo positioning tracks-, some modules may not 
detect a Seek Error at cylinder address 32D -Can 
illigal address}. In this case-* a Seek Error will 
be detected at cylinder address 321 -C12 and 24 only}. 

The 12 and 24 FIB Hf13>'s will not decode a seek error 
for an illegal track address until the positioner . 
moves the heads into a guard band area. This re- 
quires approximately bS ms under worst case con- 
ditions. There is no seek error status for cyl- 
inders beyond the designated fixed head cylinders. 

The SO fIB fWD will decode a seek error for an 
illegal track address of 323 to' 0^5 for the moving 
head portion- A seek error will also be decoded 
at cylinder "ilk and above for' fixed heads. The 
device will not decode a seek error in units with- 
out fixed heads or units with only one fixed head 
assembly -C4S heads} if' the desiqnated fixed head 
cyl inders arB addressed- Response t ime for a n invali d 
~ cylinder is "250 ps max. 

A Return-to-Zerb 'Seek Command will clear the Seek Error 

condition-, return the heads to cylinder zero-, and enable • 

an On Cylinder signal to the Controller. I 
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4i On Cylinder 



( 



This status indicates the servo has positioned the heads 
oyer a track. The status is cleared with any seek instruc- 
tion causing carriage movement i or a zero- track seek. A 
carriage offset will result in loss of On Cylinder for a 
period of 2.75 ms {nominal}. For a zero track seek-t on 

flQ 1 nat er dr ° PS f ° r 3 ° ,XS norainal ia/24 m - "a us max. for 
5. Index 

This signal occurs once per revolution-r and its leadinex 
edge is considered the leading edge of the Sector Zeroi 
typically 2.5 u-s {see Figure 2Q>. Timing integrity is 
retained throughout seek operations. 

b- Unit Ready 

When true-i and the unit is selected-! this line indicates 
that the unit is up to. speed-* and the heads ar^ over the 
recording tracks and no fault condition exists within the 
HMD. 

7. Open Cable Detector 

The open cable, detect circuit -Csee Figure 11} disables the 
interface in the event that the "A" interface cable is dis- 
connected or controller power is lost. 

It is recommended that the controller circuitry have suffic- 
ient voltage margins and interlocks to prevent operation on 
the MflD before controller is Ready or prior to impending 
controller power failure. Relay logic and passive termin- 
ations sometimes aid this requirement. If 7511DA trans- 
mitters ar^ used to drive the Open Cable Detect line from 
the controller-* two transmitters should be paralleled-! and 
no Sb ohm termination resistance to ground should be used 
at the controller end. 



fl •" Unit Select "fag" " 

This signal gates the desired logic number into the logic 
number compare circuit- The unit will be selected internally 
bOQ ns {maximum} after leading edge of this signal. For 
timing see Figure 21- Note that this function must be edge 
triggered. 

In Dual-Channel Units-. Unit Select tag also forces the riflD 
to be reserved to that channel -i providing selection occurs. 
The reserve will not be cancelled unless by release com- 
mand-! Reserve Timer or dc power-down/power-up. If Bus Bit 1 
and the desired logic number is present with Unit Select 

(Tag-i a Priority Select will be performed-, refer to paragraph 
b. 2-1.14. The unit will be selected internally bQD ns -[max- 
imum} after leading edge of Unit Select Tag. For timing see 
Figure 21. If both controllers request access simultane- 
AA183B 1/77 ously-i Channel A will be granted priority. 
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1- Unit Select {2°, 2 1 -, 2 E , and 2 3 } 

These four lines are binary coded to select the logical 
number of 1 of lb fWDs. The unit number -CO through IS} 
is selectable by means of switches located on a card in 
the logic chassis. 

10. Address tlark Found 

Address Hark Found is a pulse which is sent to the control- 
lZ til 5" 1 "! rec °9"^ion of at least lb missing transitions 
and the first zero of the zeros pattern. 

The controller must drop the Address Hark Enable line {Bit S} 
upon receiving Address nark Found -CAttF} and valid data will 
be presented on the I/O lines fallowing the AttF pulse. Upon 
sensing the dropping of Address nark Enable line-, the Address 

Fi r ure°ia> P bS reSat within a,Q ^ s max i«nun' *see 

NOTE: Under certain conditions it is possible that the nm> 
could issue a false Address ttark Found signal during 
an address mark search operation. This would occur 
if a media flaw existed which simulated the electrical 
characteristics of an address mark -Cat least lb mis- 
sing transitions followed by a zero}. 

It is recommended provisions be made in system hard- 
ware or software to allow recovery from-, or avoid the 
possibility of detecting false ArtF signals. 

11. Seek End 

Seek End is the combination of ON CYLINDER or SEEK ERROR 
indicating that a seek operation has terminated. In Dual 
Channel Drives-, the Seek End Signal sent to the unselected 
channel will normally be a constant one. However-, if while 
the Drive is selected on a channel-, and the opposite channel 
receives a select-i this action will be noted by circuitry 
within the Drive. Therr-t when the selected channels Select 
and Reserve Latches are cleared-, the Seek End Signal sent 
to the waiting channel will go to a zero for 3D u-s. For a 
zero track seek-, "seek end" drops for 30 us nominal 12/24 
nB-. ISO ]X5 max. for SO HB. 

12. Unit Selected 

Uhen the four Unit Select bit lines compare with the settings 
of the Unit Select switches in the logic chassis-, and when 
the leading edge of Unit Select tag is received-, the Unit 
Selected line becomes true and is transmitted to the con- 
troller on the "B" cable -Csee Figure 21}. nultipla Unit 
Selected responses on a daisy-chain system indicate dupli- 
AA1836 i,,. cate switch settings have been used. 
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13. Write Protected 

Enabling the Urite Protect function inhibits the writer 
under all conditions^ illuminates a LED located on logic 
cards-t and sends a Urite Protected signal to controller. 
Attempting to urite while protected will cause a fault to- 
be issued. The Urite Protect function is enabled by a 
switch located on a card in the logic chassis. 

14. Power Sequencing {Figure 55} 

Power Sequencing requires ac power on-, and REilOTE START 
switch -Cswitch selectable in AMD} in the Remote position. 
Applying ground to the Pick and Hold lines will cause the 
first NW> in sequence to power up- Once this WID is up 
to speed-, the Pick signal is transferred to the next active 
nni> and repeated until all active flND^s or SOD-'s are 
powered up. Individual WID-'s may be started and stopped once 
power sequencing is completed- 

A power failure necessitates a new power up sequence- 

Uhen in Local Start mode-, each PlflD is independently operated I 
by its respective AC Power switch. 

In the Remote Node a Pick or Hold is considered to be pre- 
sent from the Controller when a ground is present on "A* 
cable Pin 5T for Pick and Pin ST for Hold. 

15. Susy -CDual Channel Only} 

If the firiD is already reserved and/or selectedi a Busy 
signal will be issued to the *A" cable and unit selected 
will be issued on the *B° cable to the channel attempting 
the select. This busy signal will be issued from the HMD 
at its I/O connector within tDD ns following the selection 
attempt-, and will remain at this status until Unit Select 
tag is dropped or the unit is no longer busy. Unit Selected 
should be used to enable Busy in the Controller. 
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♦5 V 
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FIGURE 25- SEQUENCE POWER LINES 
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b-2.3 Data and Clock Lines -CFigure 23} 

1. M.rite, Data 

This line carries data which is to be recorded on the disk 
pack. 

2. Servo Clock 

The servo clock is a phase-locked T.b77 MHz clock generated 
from the servo track quadbits- This phasa-loeked clock {Figure 
23} is used to generate write data. Servo clock is available 
at all times -Cnot gated with Unit Select}. 

3. Read Data 

This line transmits the recovered data in the NRZ form 
{Figure 53} data. 

H. Read Clock 

The r&ad clock defines the beginning of a data cell. It is 
an internally derived clock signal and is synchronous with 
the detected data as specified in Figure 23,- This signal is € 
transmitted continuously! and is in phase sync within Ills ^ 
after Read Gate. 

5. Write Clock 

This line transmits the Write Clock signal which must be 
synchronized to the NRZ data as illustrated in Figure 23. 
The Write Clock is the Servo Clock retransmitted to the 
NHD during a write operation. The Write Clock need not be 
transmitted continuously! ' but must be transmitted at least 
2SQ ns prior to Urite Enable. 

b-3 Data Format and Data Control Timing 

The Record- Format on the disk is under control of the controller. 
The index and sector pulses are available for use by the control- 
ler to indicate the beginning of a track or sector. Suggested 
formats for fixed and variable sector data records ar& shown in 
Figures 2H and 25. ' \ 

Some hardware-oriented constraints must be recognized when 
designing a format. The following is a list of those format 
parameters: 

1- Beginning-of-Record Tolerance -CSee notes on Figures 2H and i'S} 

This tolerance must be provided to allow for worst case ^ 
conditions of head skew and circuit tolerances- 



This gap must be written with a minimum of lb bytes of zeros- 
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»NRZ 

WRITE 

DATA 



A 



».67 MHZ 

I WRITE 

ICLOCX 



.A 



LTULTLJ 



_A 

103.3 *7.2 K — $» 



50 ±30 






SI .6 *U 



< 



NOTESt 

1 ALL TINES IN NS. 

^ SIMILAR PERIOD SYMMETRY SHAU. BE *2 NS. AT I/O CONNECTOR IN DRIVE. SPEED 
X*J*IiI522 TOLERANCE SHALL BE ±5% OF PERIOD WHICH INCLU065 SPINDLE SPEED 
TOLERANCE AND OIBIT OROPOUT WHILE CARRIAGE IS MOVING. 3ri!MA ,re "' 



/A AT I/O CONNECTOR IN CONTROLLER. 



READ 
CLOCX 



< 103.3 *10>j 



NZR DATA 



A 



l_i 



MMMHI* 



51.4 23 



1 



<103.3 *10> 



NOTESi 

1 ALL TIHES IN N5. 

A NEOATIVC EDGE OF CLOCX PRECEDES SIGNIFICANT EDGE OF DATA AT I/O 

— l CONNECTOR. ' 

FIGURE 33. WRITE DATA AND SERVO CLOCK TiniNG 
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INDEX/SECTOR- 



U 



fixed sector 

I* 
M IflENTtCAi. SECTORS 

_ *<*. — 



INOEt/3 



screw. 



^•9 



HEAD SCATTER 
14 BYTES 



PLO SYNC 
II 3YTES 



ADORES* 
8 3YTES 



WRITE 
SPLICE 
1 3YTE 



PLO SYNC 

n sytes 



SYNC 
PATTERN 



I 3YTE 



A 



A 






ate 


EOR PAD 


END Of TUCK 


2 BYTES 


1 BYTE 


3 3YTES 



SYNC 
PATTERN 


FLAO STATUS 
ANO 

LOGICAL UNIT 


UPPER 
CYLINDER 


lower 

CYUNOER 


HEAD 


SECTOR 


A 

ate 


ate 



T, m TIME 8ETWEEN LEADING EDGE Of INOEX/SECTOR ANO READ 
1 SATE IS i 3YTES. A 5PUCE POINT nAY EXIST WITHIN 
THIS AREA. 




!01359| 



EXAMPLE NO. 1 1 WHAT I i DATA FIELD LENGTH WINS 64 SECTORS? 

DATA FIELD • 70TAI - »VTESft»ACX m jjy^. FIELDS, TOLERANCE GAPS. AND ADDRESS) 
KUK8ER OF 5EC70R3/TRACX 



DATA FIELD 



20 140 
«4 



-5» . 254 . 



SECTOR 



DATA . 23* 8YTES/3ECT01 
20 160 



A 



THESE AREAS ARE EXAMPLES ONLY AND NAY 3E STRUCTURED TO SUIT INDIVIDUAL CUSTOMER 
REQUIREMENTS. 



FIGURE 54- FIXED SECTOR FORMAT 
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■JUICE 



I SYTE 



I SYNC 

pu> jymc j nmim 
)i mo I » arrt 



DATA 



A 




IMC, 



CSC I EM PAD 



two or nu cnj 







fr«ej 



( 



■""•M' »<« " «>*» «OB UMSTH USINO M SECTBIS? 

mta rau» > TBr * > - »™rs/T»Aat -wfow mcM. toiemhct ,_„ „_ 

wmh or stcnuts/Tiua " (wc nttM *" *«•««> 

wrna uro ___. 
«*» «ao . » 1» J**^ -z* tS5 ., EEL „. 2212. 

T«AOC " 



20 140 



EMMKX NO. ?, WHAT IS WMI or S tCTMB 



USWO 2M DATA BYTES? 



H SECTORS j2J«_d*.««CT0IW 

* cmcnuer . a « Li! »joo . ««s 

» 140 



A mratm?* a *"» ta °* r *» w « sTwawo to suit iwiraw. ewrcw. 



( 



FIGURE 25. VARIABLE SECTOR FORMAT 
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2. Read PLO Synchronization 

The synchronization time needed to allow the phase-locked 
oscillator to synchronize is 1 us of zeros- 

3. Sync Pattarn 

The Sync Pattern consists of "one" bits indicating the 
beginning of the address or data area Cone "one" bit is the 
minimum required}. 

H. Urite Driver Turn On 

The Urite Driver. Turn On time is about O.fi [is or one byte- 
This time has to be accounted for in order to know where 
possible splice areas are located* 

S- End-af -Record Tolerance -CSee notes on Figures 2H and 25} 

This tolerance is an eight byte pad of zeros which elimin- 
ates the possibility of destroying the end of a record 
written with a late displacement head* 



( 



b.3...3» Urite Format Procedure 

Provisions must be made within the Controller to format the disk- 
The following procedure is recommended for fixed sector formats: 

PROCEDURE 

1- Select desired uniti cylinder-i headt and sector. 

2. The Controller must provide a 5 u.s minimum delay between 
selecting a head and initiating a search for leading edge 
of sector. This delay will ensure that the unit- will be 
ready to write when the sector leading edge is detected* 

3. Search for leading edge of desired sector- 
1. Detect leading edge of selected sector. 

5. Immediately bring up Urite Gate and start writing zeros* 

b. Urite all zeros for head scatter and PLO sync areas -C27 bytes*. 

7. Urite a sync pattern-- the address-t and the address checkuord- 

fl. Urite all zeros for write splice gap and PLO sync field 
•C12 bytes}. 
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Write a sync pattern-, the data field, the two byte data 
field checkword, and the one byte pad at the end of the 
checkword. The data field should be written with all 
ones or preferably a worst case pattern- 

10 ' IhLn t0 i eranCa ! ap is the onl y P art of the format where 
there may be erased areas with no write data- If erased 

STLU'Elii.SS L'sTap^ ^ Pr ° blefflS ln "™ in * 

" " IIS+Z n u Xt , S ? Ct0r . 0f the same track is to be formatted 
and the head is not deselected, the Write Sate may be 
left on. in this case, the Controller should write all 
zeros in the tolerance gap. 

b.3.2 Control Timing {Figure 2b> 

1. Read 

ISL C ? n 5 r0 J. linB associated «ith a read command is the 
Read Gate line. 

/ ri!J„i a S in9 e w 9e ° f Read Gata forces tne P" ase lodcad oscil- 

( if to synchronize on an all zeros pattern. Read Sate 

ft so en j5 eS t f a P utput of tne data separator onto the I/O 
lines after a lock-to-data internal time out. Read Sate 
must be dropped and raised again after going through a 

ffiif\; re f" J ead 5 ate may be enafale d b0 ±4 clock counts 
after the leading edge of index or sector- 

The sync pattern search may begin 56 servo clock counts 
after the leading edge of Read Sate, or after the trailinq 
edge of Address Hark Found. a 

Head switching and read-amplifier stabilization -Csee Figure 
dbJ showsthe latest acceptable time at which a head can be 
selected in order to read the next successive sector -Cwith 
the format described in t.». 

Data I/O lines may not have valid data until "=! u-s from lead- 
ing edge of Read Sate, due to phase lock synchronizing time. 

Ensure that there will be no splice area after Read Sate is 
brought up. " 

5. Write Data Field 

The control line associated with a Write operation is Write 



Sate. 



( 



The sector address must always be read and verified prior to 
writing the data field, except while formatting. 
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CONTROL 
SEUCT 



HEAD SELECT . . 



15uS' 
" MIN 



INDEX OR 
SECTOR HARX 



READ 

GATE 



A 



— J £.0 io'.S |»S 



AIF A READ OPERATION IS TO BE PERFORMED AFTER INOEX OR 
SECTOrTrEAO GATE MUST NOT OCCUR LATER THAN 4.0 +p.5itS 
AFTER THE LEADINO EDGE OF INDEX OR SECTOR. 



A. TYPICAL REAO CONTROL TIMING 



( 



CONTROL 
"SELECT 



REAO *" 
GATE ■. — 



WRITE 
CATS 



REAO A00RE35 



WRITE HEAO GAP, 
SYNC PATTERN 
AND DATA FIELD 



10 l»5 HIM 



«—•{ 0.3 iiS HIN t 



8. TYPICAL WRITE CONTROL TIMING 



H359A 



FIGURE 2E,. CONTROL TIMINC 
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Writing the data field must always be preceded by writing 
the PLO sync field and sync pattern. 

The Controller must provide, a three bit internal delay 
{approximately 0.3 u-s} between the trailing edge of the 
Read Gate signal and the leading edge of the Write Gate 
signal -Csee Figure 5b>. This delay will allow for signal 
propagation tolerances and prevent a possible overlap of 
the Read and Write Gate in the unit. 

Writing the data field must always be followed by writing 
the checkword and at least an eight bit pad at the end of 
the checkword. 

During formatting-i Write Gate is raised immediately upon 
sensing index or sector. During a record update-i Write 
Gate is raised within two bits of the last bit of an 
address. 
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b."4 Fixed Head {Optional} 
b-H-l Logical Addressing 

With the fixed head option incorporated in the IWD-i the W'iti 

physical fixed heads ar& addressed by the controller as 

logical cylinders. This addressing scheme allows maximum 

interface commonality with the moving head storage of the 

HUD and also with the fTPI Storage, nodule family of removable 

media drives- The logical/physical addressing relationship 

rimJnnSt ift^J? summarized in Table H and Figure 57- the 

hH2 ?*?? J r XSd h9ads arB addr «sed in the highest fixed 
head cylinder -Csee example below}: . 



HEDIA DATA 



DATA SURFACES/OEVICE 
MOVEABLE HEADS/SURFACE 
FIXED HEADS/DEVICE 
MOVEABLE CYLIN0ER5/DEVICE 
FIXED CYLINDERS/DEVICE 
MOVEABLE HEADS/LOGICAL CYLINDER 
FIXED HEADS/LOGICAL CYLINDER 
MOVEABLE CYLINDER ADORESSES 
FIXED CYLINDER AOORESSES 



MHO 
12 MB 



1 

2 

48 

320 

12 

2 

4 

0-319 

BM/907 



MHO 
24 MB 



2 

2 

48 

320 

12 
4 
4 
0-31? 
8W/907 



HMD 
80 MB 



3 

2 
48/96 
823 
10/20 

5 A 

0-822 
89«/?03/?15 



£JL\ .« W FIXED HEAD OPTION HAS 3 ADDRESSABLE HEADS IN CYLINDER 90S. 
/T^ 1 .92 MB FIXED HEAD OPTION HAS 1 A0DRESSA8LE HEADS IN CYLINDER 915. 



A 



SHO 
40/80 MB 



5 
1 

411/823 

3 

0-410/0-822 



SHO 

1S0/3OO MB 



19 

1 



411/323 



19 



0-410/0-822 



( 



TABLE H. miD/SHD LOGICAL/PHYSICAL ADDRESSING 
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CYLINDER 



HEAD 



-319 



12 MS ADDRESSING 



CYLINDER 



HEAD 

1 

2 
3 



•319 



CYLINDER 
822 



HEAD 

2 
3 

4 



80 MB 
MOVING HEAD 
STORAGE 



24 MB ADDRESSING 



CYLINDER 
896 — : 907 



12 M8 
MOVING HEAD 
STORAGE 




FIXED . 
HEAD 
STORAGE 
.96 MS 







CYLINDER 
896 — 907 



24 MB 




FIXED 


MOVING 




HEAD 


HEAD 




STORAGE 


STORAGE 




.96 MS 



CYLINDER CYLINOER 
896 905 91 5 



-.96 M8» 
FIXED HEAD STORAGE 



H- 



•1.9 MB 



4 



80 MB ADDRESSING 



C112C 



FIGURE 27. STORAGE ADDRESSING 
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, TAG 1 
(CYLINDER SELECT) 



ON CYLINDER 
AND SEEK END 



TAG 2 
(HEAD SELECT) 



BUS BITS 
2° -2* 



A 



0.2 u5k- 
HXN. ' 



A 



1.0 nS TO 0.5 MS 



120 NS MAXIMUM 



I 
i 

i 
i 
i 



5,0-VS MAXIMUM- 
1.0 ^ MINIMUM >\ 



-H } « ■■frfo.2 |iS MIN. 



A 



NOTES 

A 
A 



W380A 



TIMING SHOWN IS AT THE INPUT TO THE TRANSMITTER. 

CYLINDER ADDRESSES 896-907 FOR FIXED HEAD (12 AND 24. MHl 
CYLINDER AODRESSES 896/905/915 FOR FIXED HEAD (80 MB). 



A HEAD AODRESSES - 4 FOR FIXED HEAD. 



A. 
5. 



T A S VlrfJ^P 2 ,U AY 8E ISSUED IN ETTHER ORDER PROVIDING 
1.0 t»S MINIMUM TIMING 15 ALLOWED BETWEEN COMMANDS. 

a^ mcveable M storaIe REISSUED when switching between ««» 



( 



FIGURE 23- FIXED HEAD TAG/BUS TiniNS 
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7.0 CONTROLS AND INDICATORS 

7.1 Operator Panel 

The unit contains a front panel with a ready indicator and a 
fault/clear-i switch/indicator- 

FUNCTION 

Indicates Unit Ready statusi i.e-i 
pack is up to speedn the heads ar& 
loadedi and no fault condition exists 
within the unit- 
Indicates any fault condition. The 
switch clears the fault flip-flop. 

7.2 Maintenance Switch and Indicators 

Fault conditions listed below are stored -Cin a flip-flop _ 
register with L-E.D. display for easy read out* on a card m the 
logic chassis and are visible only when the HOD is xn the main- 
tenance position. The indicators are cleared by the switch on 
the fault card or by removing dc power- 



NAME 


" TYPE 
LIGHT SU 


READY 


X 

•CGreenl 




FAULT 


X X 

■CRed} 


CLEAR 



NAflE 
URITE 



TYPE 
LIGHT SU 



HEAD SELECT X 

URITE AND READ X 

URITE OR READ X 
AND OFF CYL 

VOLTAGE X 

FAULT CLEAR 



FUNCTION 

Indicates that a write fault had 

occurred- 

Indicates that a multiple head select 

had occurred- 

Indicates write and read conditions 
existed simultaneously- 

Indicates write or read conditions 
existed during a seek operation .-toff 
cylinder}- 

Indicates a below normal voltage had 
existed. 

Master clears all faults providing 
the fault no longer exists- 



( 



SEEK ERROR 



Indicates that a SEEK ERROR ha<jr 
occurred. — ~- 
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7-3 Channel Select and Reserve Switches and Indicators 
■C Located on logic circuit board •> 



NAME 



TYPE 
Light Sw 



DI/NRfl 



DII/NRfl 



ABR/RTM 



\ 



Ch. I Sel 
Ch. I Res 
Ch. II Sel 
Ch. II Res 



FUNCTION 



Switch will disable Channel 

I or allow Channel I to be 
selected. 

Switch will disable Channel 

II or allow Channel II to be 
selected. 

In A8R position once drive 
is selected it must be re- 
leased in order for reserve 
to drop. In RTP1 position 
once drive is deselected! 
reserve will drop after 500 
msec. - 

Indicates Channel I is 

selected. 

Indicates Channel I is 
reserved. 

Indicates Channel II is 
selected- 

Indicates Channel II is 
reserved* 



7.4 niscellaneous Switches and Indicators 
{Located on logic circuit board- > 



NArtE 



Write Protect 



TYPE 
Light Sw 
X X 



FUNCTION 



Inhibits writer. 



( 



a.O PHYSICAL SPECIFICATIONS 

Ueight and dimensions are shown in the Plan View-i Figure 32, 
and do not include the shipping container or packaging. 
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1.0 RELIABILITY AND SERVICE GOALS 

T«l (lean Time Between Failure - Applies to any MMD configuration 
defined in this specification. 

Following an initial period of 200 hours-i the (lean Time Between 
Failure shall exceed SS00 hours for units manufactured in the 
first year of production and 7000 hours for units manufactured 
in the second year. For units manufactured after the second 
yeari the fITBF shall exceed 5000 hours. The following expres- 
sion defines MTBF: 

MTBF = Opiating Hours 

No. of Equipment Failures 

Operating hours means total time meter hours less any mainten- 
ance time recorded. Equipment failures means any stoppage or 
substandard performance of the equipment because of equipment 
malfunctioni excluding stoppages or substandard performance 
caused by operator error-i adverse environment power failure-* 
controller failure-! cable failure? or other failure not caused 
by the equipment. To establish a meaningful IITBFi operation 
hours must be greater than 5200 hours and shall include field ■ 
performance data from all field sites- - ^ 

For the purpose of this specification ■» equipment failures ar^ 
defined as those failures necessitating repairs! adjustments or 
replacements on an unscheduled basis- Essentially ■, the term 
equipment failure implies that emergency maintenance is required, 
because of hardware failure or substandard performance. 

1^2 Mean Time to Repair 

The mean time to repair shall not exceed 1-0 hours h it is de- 
fined as the time for an adequately trained and competent ser- 
viceman to diagnose and correct a malfunction. 

T-3 Preventive Maintenance Time 



No scheduled maintenance is required -, other than course filter 



gleaning or replacement^ 

1-t Service Life 

The Mini-Module Drive is designed and constructed to provide a 
useful life of five years before factory overhaul or replace- 
ment is required. Repair or replacement of major parts will be 
permitted during the MMD's lifetime- 
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10. INSTALLATION AND MAINTENANCE 

Required connections to the device ars power {dependent upon 
options selected}? signal cables and a system ground consistent 
with normal peripheral equipment grounding practices. The only 
physical requirement is adaquata clearances for maintenance and 
air intake/exhaust. Detailed instructions are found in the 
equipment maintenance manuals. 

10.1 Power Requirements 

ID- 1.1 Primary Power Requirements 

The primary voltage? frequency? and power requirements are 
shown in Tables 5 and b» 
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VOLTAGE -CVAO 


TOLERANCE -CVAO 


FREQUENCY -CHZ* 


TOLERANCE CH2> 


120 
220 
240 


+a.o? -la 

+15.0, -25 
♦17. Q, -27 


b0 
50 

SO 


+.b? -l.Q 
+.5? -1.0 
+.5, -l.Q 



TABLE S. PRIMARY VOLTAGE AND FREQUENCY REQUIREMENTS 
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UNIT 
STATUS 


UNIT 
TYPE 


AC POtilER 
■CVAC-HZJ 


LINE 
CURRENT * 


KVA * 


CONSUMPTION * 


Kill 


BTU/HR 


Disks and 
Carriage 
in Motion 


1730-12/24 
TP30-12/24 
T73Q-12/24 

T?30-ao A\ 


12Q-bO 
220-50 
240-50 


3.7 
2.0 
1.12 


Q. 444 
0-444 
Q.4b0 


Q.3S0 
Q.37Q 
Q.37S 


1200 
12b5 

1230 


Disks not 
in Motion 
{Standby} 


1730-12/24 
1730-12/24 
1730-12/24 

1730-30 /^ 


12Q-bO 
220-50 
240-50 


1.2 

0.74 

0.77 


0.144 
0.154 
Q.ia4 


0.10 

0.140 

O.lbO 


345 

460 
550 



A 



The numbers shown in this table are maximum values. 
To be supplied for 30 MB configuration. 
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10.1. 2 AC Power Connector {See Figure 31} 

NOTEi The customer may elect to hardwire or use his own con- 
nector consistent with his system's ac distribution* 
connectors will be furnished with the 120 V-i kQ Hz nTtD* s 
only- 



Description CDC P/N 

120 V-, IS A-, bO Hz-, 10 2«4S3lb01 

2 pole-t 3 wirei mala 

connector 



NEMA Configuration 
S-1S p 



NEUTRAL 
{BRIGHT PLATED 
TERMINAL* 




PHASE ONE 



EQUIPMENT GROUND 



( 



rtiMA 



FIGURE 31- OUTLET PIN CONFIGURATION 



220 V or 2M0 V-. SO Hz nrtD's 

No connector furnished 
Cable color code is: 

Brown - Phase One 
Blue - Neutral 
Green and Yellow - AC Equipment Ground 
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10. 1.3 Line Current 

Start up current is shown in- Figure 30 below. 
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120 VAC 
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a. 
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a. 
O 
UJ 



Z3 



12.0 



8.0 



5 4.0 



x 

< 



0.0 



220 V, 50 HZ 

120 V, 60 HZ 



XL— 
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MAXIMUM START-UP TIME (SECONDS) 

NOTE: TO BE SUPPLIED FOR SO MB 
CONFIGURATION 



220 VAC 

8.0 



6.0 



4.0 



2.0 



0.0 



10 



M351A 
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FIGURE 30, LINE CURRENT VERSUS START-UP TIME 
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10.5 Grounding 



A ground strap shall be connacted between the power supply dc 
grounds of the controller and WID -CsJ. Detailed instructions 
are in the Equipment Maintenance Manual. 

10' 3 Environmental Limits 

See Table 7 and "Figure" 31 »" ~"J 

10.4 Air Flow 

The enclosure must provide an exhaust opening for the fan air 
flow across the electronicsi motor_and_J30we_r supply. 

An open inlet and exhaust ar^a of 10 sq- inches for each module 
can be used as nominal design figure for the enclosure- The 
ideal location for the exhaust opening is a rsar position on 
the top paneli the second choice would be a top position on 
the rsar panel. The openings especially if on the top panel 
should be louveredn baffled or screened to prevent debris from 
being dropped onto the unit. 

An open bottom on the enclosure which allows air to enter 
around the base and be exhausted at the top of the cabinet will 
promote a natural air flow through the cabinet which will aid 
the air flow from the fan- 
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FIGURE 31. VIBRATION LEVELS 



«*!•» i/T3 



i »# t,'* . v 



( 



MAGNETIC PERIPHERALS INC. 



( 



ENGINEERING 
SPECIFICATION 



— .NORMANOALE OPERATIONS . 




UNIT WEIGHT 3 100 LBS. 

FOR 12/24 MS 30 MB WEIGHT TO 
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>•» mt» enclosure 
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FIGURE 32. PLAN VIEW 



